
A stimulating and informative course on the concepts and 

methods that are cu r ren t  i n  inves t iga t ions  concerning the  chemistry 

of heredi ty  was offered  by the Third Annual Advanced Study Xnetitute 

of Molecular Biology. 

Spe tsa i ,  Greece, July 4 through Ju ly  16, 1966. D r .  Marianne 

Grunberg-Mansgo (Par i s )  and D r .  A, Evdingelopoulos (Athens) were 

responaible fo r  arranging the I n s t i t u t e ,  which was sponsored by 

NATO with some f inanc ia l  a s s i s t ance  from the U. S. Office of 

Naval Research. The cooperation and generosity of the Greek 

government a l s o  contributed t o  the  success of the I n s t i t u t e .  The 

decision t o  hold t h i s  course i n  Greece stemmed from the  growing 

i n t e r e s t  and a c t i v i t y  i n  molecular biology i n  that country, and 

a desire t o  s t imula te  that research by personal contact between 

Greek i nves t iga to r s  and t h e i r  foreign colleaguerl. 

The I n s t i t u t e  was he ld  MI the ie land  of 

The f i v e  hours of l ec tu re s  each day were held i n  the 

morning and evening. 

were used, Sane 25 l e c t u r e r s  from Greece, Great Br i t a in ,  France, 

Germany, Israel and the  United S ta t e s ,  each delivered between two 

and four one-hour lec tures ,  These were followed by l i v e l y  discus- 

s i o n  periods, and the discussions continued through the  afternoons 

and la te  evenings. Reading l i s t s  and b r i e f  a b s t r a c t s  for each 

l ec tu re  were d i s t r ibu ted .  The pleasant physical  surroundings, the 

The f a c i l i t i e s  of a small college on Spe t sa i  



-2- 

absence of mechanized t ransportat ion,  and the a v a i l a b i l i t y  of 

dormitory and h o t e l  space i n  close proximity fos te red  the niaximum 

contact  between s tudents ,  and s tudents  and lec turers .  The 

reoul t ing  atmosphere was similar to  t h a t  found a t  a Gordon 

Conference. The 130 s tudents  (chosen from over 1000 appl icante)  

reprcscnted lli countr ies  with the l a rge  major i ty  fron i \estern 

Europe, and Grecce (twenty came from North America). They ranged 

f r o m  graduate s tudents  and recent  graduates working i n  molecular 

biology, t o  es tab l i shed  inves t iga tors  working i n  related f ie lds .  

The lectures assumed a basic knowledge of modern biochemistry and 

genet ics  and s t a r t e d  with a general  review of the experiniental 

f indings on which che I .ntest  concepts are based. Each speaker 

then presented the most recent  f indings from h i s  mrn laboratory 

and s ince  some of t h i e  work i s  among e’he most exci t ing  and elegant  

being ca r r i ed  out  in the f i e l d ,  a high level of s c i e n t i f i c  exuberance 

was maintained. 

An i n i t i a l  talic by I. Photaki (Athens) on modern methods f o r  

the chemical cynthesis  of pept ides  was followed by a group of 

l ec tu re s  on var ious aspec ts  of the s t ruc tu re  of nuc le ic  acids .  The 

e lec t ron ic  s t ruc tu re  of mononucleotides and polynucleotides was 

discussed by B. Pullman (Paris) .  H ,  Boedtker (IIarvard) and P. Doty 

(Wrvard) spoke on the physical  p roper t ics  of €Ut\ and DNA, recpect ively 

and gave particular emphasis t o  the problem inherent  i n  the methods 



t h a t  &re ava i lab le  f o r  studying these molecules i n  solution. Methods 

€or obtaining and analyzing x-ray d i f f r a c t i o n  data f o r  nuc le ic  

acida,  thus yielding infoxmation on the ove ra l l  three-dimensional 

configuration of these molecules, was discussed by R. Laneridge 

(Cancer Research Foundation, Boston). 

summarized the information on polynucleotide secondary s t ruc tu re  

t h a t  has been derived from s tud ie s  with synthe t ic  polymers. 

s t r e s sed  the f a c t  t h a t  the physical p roper t ies  cha rac t e r i s t i c  of 

high molecular weight polynucleotldea begin t o  develop even with 

dinucleotides.  

within the s t ruc tu re  is, i n  large pa r t ,  responsible f o r  t h e i r  

s t a b i l i t y  and t h e i r  op t i ca l  propert ies ,  while hydrogen bonds 

cont ro l  the s p e c i f i c i t y  of base pairing. 

hydrogen bonding between purines and pyrimidines was fur ther  

e lucidated by A. Rich (M.1.T.) who described recent  s tud ies  on 

c r y s t a l l i n e  complexes between der iva t ives  of guanine and cytosine,  

and, s imilar ly ,  adenine and u r a c i l ,  M. Cohn (U. of Penn.) discussed 

the use of nuclear magnetic resonance i n  e luc ida t ing  the nature of 

the in t e rac t ion  between an enzyme, d iva len t  metal ion, and nucleotide. 

A. M. Michelaon (Paris)  

He 

Michelson a l s o  concluded t h a t  the stacking of baaes 

The s p e c i f i c i t y  of the 

J. Su'atson (Harvard) introduced the next group of lec tures  with 

a luc id  descr ipt ion of current  views on the mechanism of pro te in  

biosynthesis  and i n  pa r t i cu la r  the va r i e ty  of r o l e s  played by RNA 

i n  that process. He took spec ia l  care t o  point  out those a reas  
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which are i n  need of concentrated work. 

mentioned agarin i n  the t a l k s  that followed. 

lec tured  on w h a t  is known and w h a t  i o  no t  known about the  s t r u c t u r e  

of the rtbooane and i t s  components, ribooaplirl RNA and protein.  HQ 

also undertook the d i f f i c u l t  job of suosnsrizing and avalurring the 

l i t a r a t u r a  relevant t o  the biosyntheeie of riboeaues. 

recent  work on the primary s t r u c t u r e  of two se r ine  t r ans fe r  RNAs 

Eraa yeas t  as an example, W, Zachau ( K b )  spoke QR the  primary and 

secondary s t ruc tu re  of t r ans fe r  RNA, emphasizing the r e l a t i o n  of 

structure and function. P a r t i c u l a r l y  usefu l  for  the artudents was 

his de ta i l ed  dcecr ipt ion of the methodology used in work of t h i s  kind, 

Many of there  areas were 

Thus, R. Monier ( b r o e i l l e )  

Using h i s  own 

The biosynthesis  of polyribonucleotides was the rrubject of 

severa l  de t a i l ed  lecturee.  3. Richardson (Paris) eunmarized the  

evidence t h a t  the DNA-dependent RNA polymerase is responsible for the  

synthesitii of RNB within b a c t e r i a l  ce l l s .  

laboratoxies ,  he described the d e t a i l e  of the mechanism of t h t s  

reac t ion  which have been e luc ida ted  during the pact  year. 

Grunberg-Manago emphasieed the cmaensua that polynucleotide phos- 

phorylase l a  probably a degrddative enxyme in vivo, and want on to  

descr ibe recent  8tudie8 with the highly pu r i f i ed  enzyme from 2. col i .  

U. Z. L i t tauer  (Rehwoth) and A. Peterkofsky ( N . I . H . )  discussed 

enzymatically catalyzed s t r u c t u r a l  modifications of polynucleotides. 

The former talked on the methylation of RNA and DNA while the latter 

Mentioning work from many 

M. 
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brought everyone up t o  date on the occurrence and synthes is  of the 

thionucleot idss  i n  E. c o l i  t r ans fe r  RNA. Theories and experiments 

on the r ep l l ca t ion  of v i r a l  RNA i n  VIVO and i n  v i t ro ,  a subject  

which is under in tens ive  study i n  severa l  l abora tor ies ,  was reviewd 

by H. Boedtker. 

determination of the s t ruc tu re  of na tu ra l ly  occurring and syn the t i c  

polynucleotides waa covered i n  a l ec tu re  t h a t  I gave. 

cussed, i n  detail, the nucleases of E. c o l i  and speculated on t h e i r  

respec t ive  physiological ro l e s ,  

The use o f  nucleases ae a n a l y t i c a l  t oo l s  for the 

I also dis -  

The next series of l ec tu re s  concerned the mechanism of 

t r ans l a t ion  of messenger RNA. 

work that led  t o  the chemical descr ip t ion  of the genet ic  code. 

"wobble theory" of codon-anticodon recognition was presented by 

F.H.C. Crick (Cambridge, England) who a l s o  described experiments 

with so-called phase s h i f t  mutanEs of T4 bacteriophage. These lat ter 

genet ic  experiments complement in v i t r o  s tud ie s  on the  reading of the 

genetec code. Recent experiments on the i n i t l a t i o n  of polypeptide 

chain synthesis ,  which have led  t o  the e luc ida t ion  of s p e c i f i c  

i n i t i a t o r  codons on messenger RNA and r e l a t ed  t r ans fe r  RNAs were 

deecribed by B.F.C. Clark (Cambridge, England). This top ic  was 

discussed fu r the r  by M. S. Bretscher (Cambridge, England), with 

p a r t i c u l a r  reference to the binding of t r ans fe r  RNA t o  riboeanes. 

Bretscher introduced the question of the mechanism of termination of 

M. Grunberg-Planago gave a resume of 

Tho 



polypeptide chafns, whieh was discussed i n  more detail by A. Garan 

(Yale). 

data on becrerial euppresslon which have indicated a genet ic  cont ro l  

of the e p e c i f i c l t y  of codon t rans la t ion .  

f a c t o r s  involved i n  thier control are i p e c i f i c  t r ans fe r  m e ,  was 

presented by J. D. Watson In ai ta lk  which deacribed i n  v i t r o  pro te in  

synthes is  in systems u t i l i z i n g  RNA f ran  RM-containing bacteriophage 

as mcabsengere. 

orgslniams other than 1. 
of the role of palyribosanes In in v i t ro  systems derived from 

r e t i cu locy te s  as well a8 E. coli. 

Garen's exce l l en t  l ec tu re s  reviewed the genetfc  and biochemical 

Biochemical evidence t h a t  

A. Rich then reminded us  that protein is made by 

and Its phage and presented a review 

The regulat ion of pro te in  biosynthesis  was presented from 

B. Ames (N.I .H. ) ,  uefxq5 h i s  own work on the seve ra l  viewpoints, 

h i s t i d i n e  operon of Salmonella 8s an example, l ec tured  on the  general  

nature  of the opczron and theor ies  of repression. 

gave a review of the evante that follow the in fec t ion  of E. & 

with v i r u l e n t  and temperate bacteriophage. 

i n  the reguliatfon of ca tabo l i c  metabolism -8 given by I. C. Gunealua 

(U. of f l l l n o l s )  who S ~ S O  discuased the regulat ion of tryptophan 

biosynthesis  in  detail. 

E. FPlgner (M.I.Ts) 

A more general  visw of problems 

I n  r c c o g n i t h n  of the growing i n t e r e s t  of many molecular biologists 

i n  the nervous oystem, E.S. Caneflakis (Yale) concluded the Zns t i t u t e  

with a general  review of the  phyeiology and metabolism of the nerve cell.  

Maxine F. Singer 
National I n o t f t u t e  of A r t h r i t i s  and 
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